I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Foreign body aspiration is important cause of mortality and morbidity if not treated immediately in pediatric patients. The degree of severity depends on the type of objects swallowed, starchy objects adsorbs water and turns partial to complete obstruction while lipophilic objects cause intense chemoinflammation.\[[@ref1]\] Total or near total obstruction of larynx or trachea causes asphyxia leading to death, so prompt and immediate measures are to be taken for retrieval of foreign body.\[[@ref2]\]

The three main issues in managing a pediatric patients are they are not cooperative, have smaller airway lumen, and the airway is shared by both surgeon and anesthesiologist.\[[@ref3]\] These factors make it more challenging for both surgeon and anesthesiologist in the management. The results are highly appreciable due to recent advances in anesthesia and bronchoscopy.\[[@ref4]\] In the present study, we have made an attempt to show the outcomes of the cases being managed in tertiary care center.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

A review of fifty cases of foreign body in the bronchi from January 2014 to December 2015 was undertaken in Vittal Institute of Child Care Hospital, Dharwad. Patients between 6 months and 14 years were included in the study through well maintained and documented case records in the form of case sheets. Preformed pro forma was maintained and all the findings were documented by single anesthesiologist involved in the study. The analysis of clinical material including age, sex, incidence, site, clinical presentation, radiological investigations, availability of history of foreign body aspiration, type and location of foreign body, and preanesthetic evaluation was done. Cases of foreign body in the larynx and trachea were excluded as also those in whom thorough investigations including bronchoscopy failed to reveal a foreign body. Cases in whom the data were inadequate were not included in the study. Ethical committee clearance was taken and informed written and risk consent was taken from all patients. Some of the patients were full stomach; a risk consent was taken. All patients were evaluated by pediatrician, and bronchoscopy was done. After securing an intravenous (IV) access, all the study patients were premedicated with injection glycopyrrolate 4 μg/kg IV and injection hydrocortisone 2 mg/kg IV and bronchodilators before bronchoscopy. After shifting to operation theater, standard monitors were attached (Pulse oximeter, ECG, NIBP, ETCO2). Patients were preoxygenated with 100% oxygen with Jackson Rees circuit for 3 min. Patients were induced with propofol 2 mg/kg IV; muscle relaxation with injection succinylcholine 1 mg/kg was given after confirming adequate ventilation. The circuit was connected to ventilating port of rigid bronchoscope with fiberoptic light source and ventilated with 100% oxygen. Anesthesia was maintained with fentanyl 1 μg/kg, intermittent doses of succinylcholine 0.5 mg/kg and sevoflurane depending on requirement (hemodynamics) of the patient was given. Nitrous oxide was not used to limit pulmonary inflation and rupture.

The parameters observed in the study were:

Broncoscopy attemptsSuccinylcholine requirementEpisodes of laryngospasmOther complications (intraoperative cough, bronchospasm)Spontaneous recovery.

After successful removal of foreign body, a check bronchoscopy was also done. Patients were monitored in the postoperative care unit till, maintaining saturation on room air, budecortisone nebulization was given to all patients, and later shifted to recovery room and observed.

Statistical analysis {#sec2-1}
--------------------

Categorical data were analyzed with Chi-square test. Types of foreign body comparison were done by Chi-square test using Software OpenEpi version 7.3 developed by the OpenEpi Project.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

A total of fifty cases were included in the study.

Age and sex {#sec2-2}
-----------

The age ranged from 6 months to 14 years, 35 cases (70%) being between 3 months and 3 years. There were 35 males and 15 females in our series \[[Table 1](#T1){ref-type="table"}\].

###### 

Age and sex distribution of cases

![](AER-11-871-g001)

Types of foreign body {#sec2-3}
---------------------

Organic foreign bodies were seen in 45 cases (90%) as compared to inorganic ones in only 5 cases (1%). Twenty-eight (56%) foreign bodies were found lodged in the right bronchus and 17 (34%) in the left. In 5 (10%) cases, there were foreign bodies in both the bronchi \[[Table 2](#T2){ref-type="table"}\].

###### 

Site of foreign body
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Clinical presentation {#sec2-4}
---------------------

Classical triad of chocking cough and noisy respiration with diminished air entry on examination is not always seen, but history is suggestive of foreign body aspiration in most of the cases. The duration of enlodgement of the foreign bodies before presentation ranged from 12 h to 6 months. A history of an episode of foreign body inhalation (35 cases) and cough (40 cases) were the most common symptoms followed by breathlessness (30 cases), fever (15), vomiting (5 cases), cyanotic spells (8 cases), and chest pain (2 case) \[[Table 3](#T3){ref-type="table"}\]. On clinical examination, a diminished breath sound on one side of the chest (40) was the most common finding. In the remaining 10 cases, breath sounds were equal in intensity on both sides. The respiratory system examination revealed no abnormality in 2 cases. A significant number of 22 cases had rales and 22 cases had rhonchi. Intercostal and suprasternal retraction was noted in 20 cases and stridor in 15 cases \[[Table 4](#T4){ref-type="table"}\]. Only 2 patients presented with severe respiratory distress and cyanosis, and oxygen saturation was 50%--60%. These patients were immediately transferred to operation theater, and removal of foreign bodies was done by bronchoscopy.

###### 

Presenting symptoms of patients
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###### 

Presenting signs in patients
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Radiology {#sec2-5}
---------

Plain X-ray of the chest revealed obstructive emphysema in thirty cases. Pneumonitis was noted in 8 cases, collapse in 4 cases, and normal finding in 8 cases.

Management {#sec2-6}
----------

In all cases, the foreign body was removed successfully by bronchoscopy using a rigid bronchoscope with fibreoptic lighting under general anesthesia (using muscle relaxants). All patients received pre- and post-operative antibiotic coverage and injectable steroid to prevent mucosal edema. All the patients were premedicated with injection glycopyrrolate 4 μg/kg and injection hydrocortisone 2 mg/kg. After shifting to operation theater, monitors were attached as per ASA guidelines (pulse oximeter, ECG, NIBP ETCO2). Patients were preoxygenated with 100% oxygen for 3 min with Jackson Rees circuit. Patients were induced with injection propofol 2 mg/kg and muscle relaxant injection succinylcholine 1 mg/kg. Anesthesia was maintained with injection fentanyl 1 μg/kg, sevoflurane, and intermittent doses of injection succinylcholine 0.5 mg/kg. Bronchoscopy was done on one occasion in 42 (94%) patients and two occasions in 3 (6%) patients in patients with organic foreign body and 5 (100%) patients with inorganic foreign body required single attempt (*P* = 0.66). Two patients (4%) with organic foreign body had laryngospasm which needed three repeated doses of succinylcholine and rest 43 (96%) patients required two repeated doses, and all five (100%) patients with inorganic foreign body required two doses of succinylcholine (*P* = 0.7461) and no patients had intraoperative cough and bronchospasm. The difference between organic and inorganic foreign body for bronchoscopy attempts and succinylcholine repeated doses was statistically not significant \[[Table 5](#T5){ref-type="table"}\]. Laryngospasm was treated appropriately with 100% oxygen and injection hydrocortisone 2 mg/kg and injection deriphyllin 1.5 mg/kg. Tracheostomy was needed in 2 (4%) patients with organic foreign body to help removal of foreign body which was very difficult to remove through glottis which required intubation and long-acting muscle relaxant injection atracurium 0.5 mg/kg \[[Table 5](#T5){ref-type="table"}\], no mortality in the series. Of all cases, the interesting was a 4-year-old male child suffering from repeated respiratory tract infection referred for bronchoscopy, it revealed whistle in right bronchus. Ten patients were discharged within 24 h, 30 patients between the 2^nd^ and 5^th^ day. The rest were hospitalized for a longer period between 6 and 20 days.

###### 

Parameters observed
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D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Foreign body in the airway is a common emergency problem. In our institution, the number of cases are increasing probably as a result of nonavailability of bronchoscope in peripheral hospitals and in city hospitals. In the present study, it was found that detail clinical history and high degree of clinical suspicion are the main stays of diagnosis. Preoperative assessment is done thoroughly to see where the foreign body is located, type of foreign body, and time since ingestion.\[[@ref5]\] As the duration of time since ingestion increases, it becomes difficult for the assessment as no one would have witnessed the event, and in most of the cases, chest X-ray will be nonspecific. The child had difficulty in swallowing hard foodstuffs such as nuts and seeds and has inadequately developed protective respiratory reflexes.\[[@ref6]\] This makes it more vulnerable than adults to the inhalation of foreign bodies into the respiratory passage. The male predominance in this series is in agreement with the published reports.\[[@ref7][@ref8][@ref9][@ref10]\] A possible explanation for this is offered by Gupta *et al*.\[[@ref8]\] who state that "boys by nature are more curious and inquisitive than girls." The high predominance of organic foreign body in this series is in keeping with published reports.\[[@ref7][@ref8][@ref9]\] Organic foreign body absorbs water and also causes intense chemoinflammation. This, coupled with the high frequency in children under the age of 3 years, makes it advisable not to offer nuts and seeds to small children, who are liable to aspirate them into the respiratory passage.

About 40% of our patients presented within 24 h of aspiration of the foreign body and 40% came between the 6^th^ and the 10^th^ day; this might be due to the pact that it takes 7--14 days after the aspiration to develop serious complication, such as consolidation or collapse.

About 70% of the patients were admitted with history of inhalation of a foreign body, many after close questioning. Of the 30% patients who had fever, 90% had organic foreign body.

Contrary to expectation, 20% of patients had equal breath sounds on both sides of the chest, while only 22% of the patients showed crepitation probably due to lung infection. Thus, one must be willing to consider a foreign body as a differential diagnosis even when there are no abnormal physical signs in the chest.

The most common radiological finding was obstructive emphysema (60% cases). This is in conformity with other reports.\[[@ref11]\] Further, X-rays of the chest were completely normal in 16% cases. This would indicate that even a normal X-ray of the chest does not negate the diagnosis of a foreign body in the respiratory passage. However, when there is suspicion of foreign body in X-ray, whatever may be the X-ray bronchoscopy is mandatory. Harlan *et al*.\[[@ref12]\] opined that radiographic imaging should not alter the decision of surgical intervention (bronchoscopy). Rigid bronchoscopy under general anesthesia for foreign body removal is gold standard procedure.\[[@ref13]\] In our study, we used propofol for induction and succinylcholine for controlled ventilation and sevoflurane for maintainance. We had lesser intra- and post-operative complication and early smooth recovery. Farrell showed that IV induction with sevoflurane has lower incidence of side effects, and decreased airway resistance facilitates removal of foreign body. In this study, two anesthesiologists were involved; who are trained in pediatric anesthesia.\[[@ref14]\] In this study, patients were kept on spontaneous ventilation; they observed intraoperative adverse effects such as coughing, breath holding, body movement, bronchospasm, and laryngospasm which were not observed in our study except for two patients who had laryngospasm. Positive pressure ventilation is preferred as muscle relaxation techniques improve oxygenation, facilitate smooth removal of foreign body, reduce untoward anesthetic effects on cardiac output, and also known to reduce risk of atelectasis.\[[@ref14]\] Chai *et al*. also showed that sevoflurane induction followed by combination of sevoflurane and continuous infusion of propofol has fewer adverse outcomes.\[[@ref15]\] Controlled ventilation also decreases the risk of laryngospasm; this helps in smooth retrieval of foreign body and early postoperative recovery,\[[@ref16]\] which is observed in our study. Intraoperative cough and bronchospasm were not observed in our study as patients were maintained on controlled ventilation. In some patients, we could not come to a conclusion of organic or inorganic foreign body by history which affected in planning anesthetic management, and also, some patients with full stomach were also taken depending on the need of procedure. Since it is a retrospective analysis, we had maintained and well documented all the data and findings required for our study; patients whose data were lacking were not included in our study.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

In our study, patients on controlled ventilation with succinylcholine and sevoflurane had no intraoperative cough or bronchospasm, and postoperatively, patients had early smooth recovery. According to this study, controlled ventilation with relaxation should be preferred for any pediatric bronchoscopies.

In general, the results of treatment of foreign bodies in the respiratory tract appear to be good with early diagnosis and intervention and also with appropriate anesthetic management. Patients with inorganic foreign body have lesser complications with easy removal and smooth recovery.

Eliciting history of type of foreign body helps in anticipating the complications and planning the procedure.
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